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OF

THis o.Dure is iesigned ij,en:Yy familiarize students majTy,-

concepts and apolicans of biological, physical, and earth sciences. The
areas to be covered are basic genetics, ecology, elementary chemistry, basic
fundamental principles of matter and ,..nergy, earth s;:ruc',:urr, and mov,,,ment,

aunospneric conditions, introductory astronomy and interpretat-ier: of d,71ta.

::ROLLM:FNT IFS

This guin is the second part cf guin courses p.-epared to provie
a srong background in general science for the serious academic students
who have completed four quins of science in senior high school and who ;.:Iso
need a wider base in scientific knowledge.

STAT7 ADOPT7D TE77

()ram, Raymond F.,et al. Bi:?logy: Living Columbus, Oic:
CnarlPs E. MPrrill POlishing Co., 1973.

KaskPl, Albert,et al. Laboratory Biology - Investigating L 2:nc
Columbus, Ohio: CharleQ E. Merrill Publishing Co., 1973,

Biological Sciences Curriculum Study. Biological Science: An J.ncuiry into
fife. New York: Harcourt Brace javanovirh Tnc 7973.

Brown, Walter R. and Anderson, Norman D. Physical Science: A Search For
Understandina. Philadelphia: 0. B. Lippincott Company, lD72.

Tracy, George R.,et cl. Modern Phy7 sal Scien_. New Yor: Holt, P,inehart
and Winston, Inc., 1974.

Gev-fin, Richard. Laboratory Investigations for Modern Phf,'sir'al
New York: Holt, Rinehart, and Winston, 1974.

Otto, James H.,et al. Modern Biology. New York. Holt, Rineart and
Winston, Inc., 1973.

Namowitz, Samuel and Stone, Donald B. Earth Science. The World We Live I

New York: American Book Company, 1975.

Namowitz, Samuel and Stone, Donald B. Activities in Earth Scnces. New York:
American Book Company, 1975.

Bishop, Margaret,et al. Focus on Earth Science. Columbus, Ohio:
Charles E. Merrill, 1975.

Bishop, Margaret and Lewis, Phyllis. Earth Science: A Learning Strateay
.7or the Laboratory. Columbus, Ohio: Charles E. Merrill, 1976.
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.-tuden will:

9

Hain rjl, pa7es.

giveh -a list of dangerous marine animals, riescr.15 their cts

upon humans and r.h,--2 necessary first aid treatme.it.

cien Five common local marine plants and animals match their
common name to a list of scientific names.

identify three species of mangrove from specimens and cite their
economic importance and ecological importance to the environment.

use ,ne tide tables to predict local high and low tides for one week.

Jsing a draviing, indicate the various life zones in che sea and list
three types of plants and animals that can be found in each zone.

list :he effects of pollution on tide water plants ard animals.

list causes of severe atmospheric disturbances.

given proper information on a weather map, predict the weaTher for
the following 2d hours.

list probable dire circumstances which may result from changing the
amount of ozone in the upper atmosphere.

i. list modern weather forecasting equipment and describe the use Pf
each type of equipment.

1 . describe the effect of the ear:Ln's movement on weather and climaf.e
of several regions of the earth.

13. solve simple problems of time using the 24 hour clock.

14. state and explain the two components of the cell theory.

13. diagram, label and describe the functions of organelles in a typical
cell.

16. 6=.scribe the functions of the cell nucleus.

17. Compare and contrast the processes of mitosis and meiosis.

12. de::oribe the structure and replication of DNA and relate this information
to the processes of mitosis and meiosis.

12 e;:plain: "On,, gene one enzyme hypothesis.

3
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JUr10 rd ti -Tfl 5 COS"

apply tn ri1 es oF oHOilfty
traits.

111

prrj.)

desc:-ibe some -;normaliti sa in man that ace ,,tused by non-d s.junctien

chromosomes .

3. e4lain the way heredity and environment operate together in guiding the
development of an organism.

identify sources of pollution in the local community and sugoest changes
which could result in decreased pollution.

compare and contrast biolooical control of insects and chemical pest
control.

identify ways that man's influence on the earth's eco-system has become
important because of his increasing Hmbers and his increasing ability
to alter the natural ecosystem.

given a list of natural resources, identify those resources that are
under most conditions, easily renewable, moderately renewable and,
for all practical purposes, nonrenewable.

sugoest positive actions that can be taken to solve problems concerning
the following: food, waste, increased population and natural resources.

abel a diagram of a tvpicai wave by indicating thc wavelength, crest,
trou_gh, dnd amplitude.

30. cmpare the speed of sc in air to the speed of sound in water end
steel, and sugaest reasons for the differences in speed.

31. state three ways in which light may be produced.

32. plan, in writing, an efficient lighting program for their home considering
illLminaton, efficiency' of light sources, and costs of the program.

33. recogrrLe from a list of velocities,the speed of light in the metric
system and English system.

34. describe magnetism as a force related to distance from source, material
of source, and molecular structure of the source.

3E. describe electrostatics in terms of similar and dissimilar chardes,
cnarging by contact and induction, and the hazards of static electricity.

36. describe an electric current in terms of volts, and amps, and will solve
simple problems using Ohm's Law.

vi
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in the ,iceans

,4\
Ci74 :JI eS and Waves

(7, Loc3.1 C.,Arrents

(F) Economic :mportance

Recreational Importance

-t-orology

Atmo::oheric Prr,ssure and Winds

(E) Air Masses and Fronts

Storms, Weather Forecasts and Maps

(D) Factors that Control Climate

(E) Climates of the World

(F) Clouds, Precipitation, and Colors in the Sky

(G) Smog and Air Pollution

The Cell

(A) Cell Theory

Y,3) Parts of c typical ce-Tl

IV. Reproduction: The Cell

(A) Mitosis

(C) Pole of DNA

Y. Genetics

(A) Phenotypic and genotypic ratios

(3) Probability

(C) Nondisjunction

(D) Heredity and environment
5
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Human PopulaLion and CnnsQrvation oF Haources

1. Population explosion
2. Renewable resources
3. Nonrenewable resources
4. Positive action

VII. Physical Science

(A) Heat

(E) Light

(C) Sound

(D) Electricity

(E) Magnetism



: i or)

3.

5.
.

7.

3.

9.

10.

11.

1

Three Studies in Oceanography

127

p. 139

Sea Water vs. Fresh Water 46 p. 157

Contour of the Ocean Floor /47 p.
Ocean Currents of the World 448 p. 163

Draw a Profile from a Contour Map 41q p. 55

Absorption and Radiation of Energy: Land and Water #36 2. 119

The Meaning and Development of a Temperature Inversion 438 p.
Finding the Dew Point and Relative Humidity by Experiment 441
Recording and Correlating Weather Elements 443 p. 147

Hurricane Weather 443 p. 147

Reading the Station Model on a Weqther Map #44 p. 151

Albert and
); ,Ibus, Ohio:

others. Laboratory Biology: Investigating Living Systems.
Charles E. Merrill, 19/3.

12. Lab 410 The Basic Unit nf Life (Part 7)
13. Lab 411 fhe Basic Unit of Life (Part 2)
14. Lab #24 Mitosis
15. Lab 425 Time for Mitosis
16. Lab 434 DNA and RNA
17. Lab 427 Genotype and Phenotype Numbers Using One Trait
13. Lab 430 Pedigree Studies
19. Lab 433 Sex-Linked or Not Sex-Linked?
20. Lab 428 Phenotype Ratios With Two Traits

Eiological Sciences Curriculum Study. Biological Science An Inquiry into
Lit.e. New York: Harcourt Brace Javanovich, Inc., 1973.

21. Inquiry 3-2 Cells of Living Plants (pp. 61-63)

22. Inquiry 3-3 Cells from You and Frogs (p. 65)

23. Inquiry 7-1 Mitosis and Genetic Continuity

Lavoroni, Charles W.,et al. Noise Pollution. Menlo Park, California:
Addison-Wesley Publishing Co., 1971.

24. Chapter 3, "Investigating Noise Pollution" (Many investigations
related to noise pollution)

Lavoroni, Charles W. ,et al. Air Pollution. Menlo Park, California:
Addison-Wesley Publishing Co., 1971.

25. Chapter 3, "Investigating Air Po11ution" (i:,any investigations

related to air pollution)

10
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icon e Con t.l'f.)ve

Investigate how a ;)aricular cell is s r and. .1Ls',i-lar to thc

T:_neraliced cel 1 iesLxibpd in textbooks.

7-:--epare a ',-eport on t'ne !rA cc lecule Include t-he rpoort an

explanation of the statement: 'DNA makes DNA, bot: PNA makes protein."

List several examples of variation..; amorm organisms. Choose one
c_haracteristic and explain how a variation in this trait might be
flportant in terms of a possible change in environment.

eport nn one of the following topics:

(a) lethal genes
(b) multiple alleles
(c) sex linkage

15. Prepare a project to demonstrate how tne of phYpabilj tu are used

-H genetics.

G. ',',Pport on the way heredty and environment operate together in guiding

the development of an organism.

Tour your community. Write down the locations of pollution you believe
are taking place. Discuss the results with your class.

1L Write a rPoort on one of the following:

(a) Environmental Protection icency's work to unite different federal
agencies in the fight against air and water p':.lution.

(b) The Clean Air Act of 1970 (controls for automobile and industrial
pollution.)

9



1S,7O Federa-i 'ater P(11uton Con-.:.'rol Act (sets fines for

oil companies if they spil into the seas controls dumping

wastes into streams.)
) State of Oregon's ban on non-returnable bottles (1971).

,e) Investigate the psychological studies concerning the effect Q7
noise on the following: street accidents, decreased work
efficiency, irritability caused by inability to control noi se.

debate on one o-.= tne follo4ing controversial issues:

:uclear olants are safe and clean.
Our olaneL is infected with people. We must curb our procreation
voluntaril will curb it in some other way.
The energy crisis is a case of manufactured hysteria brought abol.!i
by government and poorly informed environmentalists.

ts a story about man in the year 2050 assuming the Problems of
lstiOn are not solv

te a report on population growth throughout the world. Ai-rich

=oantries seem to face the most severe p.Alems?

epare a list of the harmful aspects of chemical pest control, and
similar list of beneficial aspects. With this information in mind,

prepare either an argument that defends the use of pesticides or
one that recommends discontinuing their use.

F:eport on the major sources of man-made air pollution. Include in

your report the following: carbon dioxide, sulfur dioxide, cartcil
monoxide, oxides of nitrogen and photochemical air pollution.

Contact your nearest State Water P;llution Control Agency. Find out

the following: (a) Aat is the major water pollution problem in
your state? (b) What is the major water problem in your ca,imunity.

Prepare a report on the physical effects of noise on the quality of
human 1.fe.

Compare the efficiency ratings of varH us types of engines.

A.re lightning rods worth the investmPnt?

Can lipht be bent?

20 Measure the noise level of your environment in decibels.

:O. Prmnare various heating and cooling systems used in Dade County.

10



DISCUS: )UESTIONS

Compare the ions in fresh water to those
reasons for the differences.

Discucs the importance or mangroves to the marine mvil-onmen7:.

c,hould WP protect Biscayne Day from further pollution of ail

Wny do we fnink that life began in the sea?

5. Compar,,, the 7,.w -.nd coastline with the Florida coastline and
surjdest reasons co. Jhe differences in the type of coastline.

Can climate be relat-'. to the history of civilizations? so, how?

Jien rip temperaimre inversions occur? ';Jhat can be done about them?

Shc iriportance does acc...rato weather forecasting have on activities
uf ;J;-ople2

9. Compare methods used in forecasting -leather in tne 1940's with the
methods used today.

Does weather have a psychological effect on people?

Describe the relationship between the structures in the cell and

their functions.

Explain the ocept of the cell theory:

a. The cell is the basic unit of structure and function of all
ordanisms.

b. All cell', ,re produced from other cells.

Contrast mitosis and cytokinesis.

H. Explain the statement: Mitosis ensures that each daughter cell has
the same number and kinds of chromosomes as the p.,,rent cell.

15. Explain the statement: Meiosis results in two cells having the
monoploid number of chromosomes.

16. Explain the following statement: The genetic code is determined
by the sequence of base pairs in a DNA molecule.

H. Describe the technique of X-ray diffraction. How was it used to

analyze

What evidence is there that for every enzyme present in a ce1l,
t''==re is a gene responsible for its existence?

-k problems in groups and present results to the class on the
lollowing inherited traits: eye color, blood type, and tongue-rolling.

11



'Aori(. problems in groups and present results to the class on the
(pllowing sex-linked traits: color blindness and hemophilia.

Discuss the following abnormaliti in man that are the result of
nondisjunction: Down's Syndcone, :urner's Syndrone and Klinefelter's
Syndrone.

Discuss the ways that heredity and environment operate together
in guiding the development of an organism. Include the following
in the discussion: si=e of the individual, I. Q., achevement and
nee:tn.

Dnsoral resources can be described as either renewable or nonrenewable.
.jentify the resources that fall into each category and explain why.

Identify the leading pollutants found in the air, water, and qeil.
'Anat are the primary causes of these pollutants? Suggest ways that
these conditions can be chanced.

Describe the ways Shot overpopulation can affect the quality of life
in a country.

26. Consider the effects of noise on your life throughout the day. Is

there a diffe-ence between noise and sounds?

29.

Use important points of individual reports (written or oral) to
summarize positive act:Ions that can be taken to improve ways to
decrease waste, develop new food resources, control the size of the
population and change life sty,es.

Chapter 4, Noise Pollution includes 52 questions that can be used
for class discussion.

'hapter 4, Air PoTHtion includes 58 questions that can be used for
_ass discussion.

Chapter 4, Water Pollution includes 89 questions that can be used
for class discussion.

31. What forces can be felt at some distance away from the force?

What is mechanical advantage? How does this concept apply to simple
machines?

33. Name three ways in which light is produced?

34. What makes an airplane fly? Compare propeller driven aircraft to
jet aircraft.

35. Describe three ways in which heat can be transferred from place to
place.

15
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The Unchained Goddess, Part
AV# 1-30382 33'C

The Unchained Godd#,ss, Prt
AV# 1-30334, 33'C

2. Winds and Their Causes
AV# 1-02113, 10'BW

Reading Weather Maps
AV4 1-10995, 141BW

Clouds Above
AV# 1-02135, 92

Thdes of Fundy_
AV# 1-11275, 15'

The Sea
AV# 1-31381, 27'

3. Ocean Currents
AV# 1-13128, 17'

9 Oceanography Science of tne Sea
AV# 1-05972 15'

10. '^-11 Biology-Mitosis and DNA
-13773, 16',8

rL1,7 .1 Biocgy-Structure and Composition
AV# 1-13812, 14'C

12. Cell Division-The Basis of Growth in All Living Things
AV# 1-02236, 111,8

13. Living Cell, The: An Introduction
AV# 1-14484. 20',C

14. Cell, The Structural Unit of Life
AV4 1-02231, 11'

15. DNA'- A Molecule of Heredity
AT# 1-11078, 16',C

Chromosomes of Man, The
AV# 1-11827, 21',B

17. Genetics Human Heredity
AV# 1-13806, 16',C

18. Heredity and Environment
AV# 1-02226, 11'

13
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1. Polluton

'77i.

1-14497, 14,0

Fnergy: Can't Do Without
AV# 1-14325, 14',C

Energy: Choices, Options and Decisions
1-14454, 151,0

rgy Sources of the Future
Ms 1-14324, 15',C

Man's Effect on the Environment
AV# 1-14L38, 140

House of Man, Part 2 Our Crowded Environment
AV,7, 1-05872, 11',C

Jobs in Atomic Energy
AV,7 1-01927, 13'BW

25. Radiation in Biology
AV# 1-11101, 14'C

0 '7 Work, Time, and Power
AV:=: 1-1Ub66, 1410

Electromagnetic Inductiun
AV# 1-10776, 14'3W

Electrostatic Charges and Forces
AV4 1-10754, 1413W

30. Colour
AV# 1-11592, 15'0

31. Soeed of Light
AV# 1-10734, 21'31



LCT

'1ard's latura1 Sdience Estab., ]566

and Cell Chemistry (E) filmstrips with teacher's guide)

(a) Carbon, ';ey Atom in Living Organisms
(P) Proteins, Prime Molecules of Life
(c) DNA, Structure and Replication
(d) DNA And Protein Synthesis
(e) DNA And RNA, Evidence For Structure And Functcn
(f) DNA And Cell Chemistry

Eyegate House, 1971

:ntroduction to Genetics (6 filmstrips with 3 cassettes)

(a) Mendelian Genetics
(b) Population Genetics
(c) DNA, RNA, and Mutation
(d) Sex Determination, Linkage and Influences

(two other filmstrips are optional)

t4arren Schloat Productions, Inc., 1972

J. 4ir Pollution (2 filmstrips with cassettes)

New York Times Co., 1970

Crisis of The Environment (5 filmstrips with records)

(a) Man An Endangered Species
(P) Breaking The Biological Strand
(c) Vanishing Species
(d) Preserve And Protect
(e) Population Explosion

Dade County School Bcard, 1970

South Florida Environmental Science Media Units (filmstrips, tapes,
teacher notebook and test slides)

5. Unit II South Florida Fresh Water Biology, X0 3-60035
Water Pollution (A video tape) AV# 7-10383

6. Unit XI South Florida Biology, AV# 3-60044
Pesticides in South Florida (A video tape) AV#7-10389
Too Many Decibels (A video tape) AV4 7-10393

15
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